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Purpose
Dense breasts have been suggested as a risk factor for breast cancer, but controversy still
remains. This study evaluates the association of reproductive and hormonal factors with
dense breasts among Korean women.
Materials and Methods
Using a cross-sectional design, 516 women were recruited and classified for breast density
patterns as being either fatty or dense, using the Breast Imaging Reporting and Data System
(BI-RADS) of the American College of Radiology. Univariate and multivariate logistic regre-
ssion models were used for statistical analysis.
Results
In univariate logistic regression, older age, higher body mass index, older age at menarche,
and oral contraceptive use were associated with more fatty breasts. On the contrary, longer
duration of education, alcohol consumption, lower parity, menopause and use of hormone
replacement therapy were associated with dense breasts. After adjustment, age and body
mass index were inversely associated with breast density (p-value for trend ＜0.01, re-
spectively), whereas nulliparous and premenopausal status were positively associated.
Compared to women who had ≥2 children, nulliparous women had an 11.8-fold increase of
dense breasts (p-value for trend ＜0.01). Compared to postmenopausal women, pre-
menopausal women had 2.4-fold increase of dense breasts (odds ratio, 2.42; 95% confidence
interval, 1.36 to 4.32).
Conclusion
Young age, lower body mass index, lower parity, and premenopausal status were signi-
ficantly associated with dense breasts in Korea.
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I n t r o d u c t i o n
Mammographic density is suggested as a strong predictor for breast
cancer [1]. Women in the highest breast density category are thought to
have a 4 to 6-fold increased risk of breast cancer [1,2]. For Asians,
breast cancer risk is thought to be increased by 2 to 5-fold in women
with dense breasts [3,4]. Although controversies remain in choosing
the precise method of measuring breast density in comparisons
between ethnic groups, mammographic density positively correlates
with breast cancer [5]. 
Previous studies have evaluated the relationships between repro-
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ductive factors and mammographic density. Having a full-term birth is
consistently suggested to have an inverse association with breast den-
sity [6,7]. However, the evidence relating menarche, menopausal du-
ration, oral contraceptive use and hormone replacement therapy to
breast density is inconsistent [8]. Additionally, only a few studies have
examined menstrual and reproductive risk factors for correlation with
dense breasts in an Asian population [3,6].
Asian countries show a rapidly increasing rate of breast cancer mor-
tality, and Korea has the highest rate of increase [9,10]. Rapid change to a
Westernized lifestyle is suggested to be a crucial factor in the increased
breast cancer incidence and mortality rate in Asian countries [11]. Breast
density is related to lifestyle factors, and identifying factors that influence
breast density may reveal associations that need to be taken into account
when using breast density as a marker for breast cancer risk.
In this study, we examined associations among dense breast
patterns, body mass index, reproductive and menstrual hormone-re-
lated factors in Korean women and we stratified our analysis by
menopausal status.
M a t e r i a l s  a n d  M e t h o d s
Women 40 to 80 years of age, with no history of breast cancer, were
included in this cross-sectional study conducted in three cities of
Gyeonggi-do, in Korea, during two months in 2008. Study subjects
were volunteers who visited mobile vans to receive digital mammo-
graphy and had offered informed consent before enrollment. Using a
computerised system, one radiologist classified breast density patterns
on the basis of the Breast Imaging Reporting and Data System (BI-
RADS, American College of Radiology, Reston, VA) of the American
College of Radiology, and another radiologist, who was a specialist in
radiologic testing of breasts, supervised the interpretation. Four density
patterns were classified using the mediolateral oblique and caudo-
cranial views; (I) almost entirely fat, (II) scattered fibroglandular den-
sities, (III) heterogeneously dense, and (IV) extremely dense. To com-
pare fatty breasts and dense breasts, we categorized “almost entirely
fat” and “scattered fibroglandular densities” as fatty breasts, and
“heterogeneously dense” and “extremely dense” as dense breasts.
A self-administered questionnaire was used to gather information on
demographics (age and education), height, weight, history of breast
diseases, family history of breast cancers, alcohol consumption, ciga-
rette smoking, age at menarche, menopausal status, age at menopause,
number of children, oral contraceptive use, and hormone therapy use.
In total, 521 women underwent the screening test. After five women
who did not answer the questionnaire were excluded; 516 women were
included in the analysis. Among those, one was suspected of having
cancer and five were diagnosed with benign breast diseases.
Family histories of breast cancer were limited to relatives of the first
and second degree. Body mass index (BMI) were calculated as
weight/height2 (kg/m2) and subdivided into three categories based on
the Asian classification as follows: lower than 23.0 as normal or
underweight, 23.0-24.9 as overweight, and 25.0 or more as obese. Me-
nopausal duration was calculated by subtracting age at menopause
from current age and was classified into three groups: ≤4, 5-14, and
≥15 years. Variables including menopausal duration and hormone re-
placement therapy were considered among postmenopausal women.
The logistic regression model was applied to estimate odds ratios
(ORs) and 95% confidence intervals (CIs). To evaluate the inde-
pendent effects of each factor, we used multivariate logistic regression
analysis which included age, family history of breast cancer, years of
education, BMI, alcohol consumption, age at menarche, menopausal
status, parity, and oral contraceptive use. All statistical analyses were
conducted using SPSS ver. 12.0 (SPSS Inc., Chicago, IL).
R e s u l t s
The distribution of the study population into BI-RADS classes and
breast patterns is presented using basic characteristics including: BMI,
smoking and alcohol consumption (Table 1). Of 516 women, 49
(9.5%) had almost entirely fatty breasts and 212 (41.1%) had breasts
with scattered fibroglandular tissue, resulting in a total of 261 (50.6%)
classified as fatty breasts. There were 255 (49.4%) subjects with dense
breasts. Among dense breasts, 154 (29.8%) were heterogeneously dense
and 101 (19.6%) were extremely dense. The mean age of the partici-
pants was 50.6 years (SD, 8.8 years). Compared to women in their 40s,
women in their 50s or older than 60 tended to have lesser dense breasts.
Women who were highly educated and consumed alcohol had a greater
incidence of dense breasts. As BMI increased, fewer women had dense
breasts (p-value for trend＜0.01).
Table 2 presents the distribution of the study population into BI-
RADS classes and breast patterns by hormonal and reproductive
factors. Late menarche (p-value for trend=0.02) and oral contraceptive
use were associated with fatty breasts. Compared to women who had
given birth to two or more children, nulliparous women had an 8-fold
higher incidence of dense breasts (p-value for trend＜0.01). Pre-
menopausal status was significantly related to dense breasts (prevalent
OR, 6.14; 95% CI, 4.11 to 8.88). Among postmenopausal women,
longer menopausal years were inversely associated with dense breasts
(p-value for trend＜0.01), whereas hormone replacement therapy was
positively related to dense breasts.
In the multivariate regression model, age and BMI were inversely asso-
ciated with dense breasts (p-value for trend＜0.01, both) (Table 3).
Compared to women who had delivered two or more children, women
with one child had a 1.4-fold, and nulliparous women had eleven-fold
incidence of more dense breasts (p-value for trend＜0.01). Premeno-
pausal women had 2.4-fold higher incidence of dense breasts than post-
menopausal women (OR, 2.42; 95% CI, 1.36 to 4.32). Younger age,
alcohol drinking and older menarche were related to dense breasts
among premenopausal women, whereas lesser age, lesser education
years and lesser body mass index were related to dense breasts among
postmenopausal women.
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D i s c u s s i o n
In this cross-sectional study, we found that age, BMI, age at
menarche and oral contraceptive use are inversely associated with
dense breasts. On the other hand, years of education, alcohol con-
sumption, nulliparity, premenopausal status and hormone replacement
therapy are positively associated with dense breasts. After adjustment,
age and BMI remained to be associated with fatty breasts, whereas
nulliparity and premenopausal status were related to dense breasts.
It has been suggested that more than 40% of breast density could be
explained by demographic, anthropometric, reproductive and lifestyle
factors [5]. It is consistently reported that dense breasts are less wide-
spread among older women [12]. Parity and a greater number of live
births also correlate with lower levels of dense breasts [12-14]. Meno-
pause has been well established to be associated with lesser dense
breasts [6,13].
Age at menarche is a proxy to exposure of ovarian hormones as well
as to adolescent nutrition, and it is hypothesized that older menarche is
related to lower breast density. Most of the previous studies reported a
slight inverse association between breast density and older age at
menarche, but the relationship was statistically insignificant [6,13]. A
few studies have found relationships between older age at menarche
and increased breast density, which were remarkable among women
younger than 60 years old [8,15]. In our study, age at menarche was
not associated with dense breast patterns for the entire population,
whereas older menarche was significantly correlated with dense breasts
among premenopausal women; these results were opposite from what
we expected. After stratifying our study population by menopausal
status, however, we could not exclude any possibility of “chance
effect,” due to the small size of our study population. In our study, lon-
ger duration of menopause was associated with lower numbers of
dense breasts. Studies examining the relationship between menopausal
years and breast density are few, and the results are inconsistent [6].
One study reported that women older than 51 years had 1.5 times the
incidence of dense breasts vs. women younger than 48 years, which is
consistent with our study [16]. 
Most previous studies, but not all, found positive relationships be-
tween hormonal replacement therapy and breast density [7,15]. Some,
but not all, studies have shown negative relationships between oral
contraceptive use and dense breasts [6,8,17].
Previous studies have consistently shown strong positive correla-
tions between obesity and breast density [7,12], and it has been
suggested that anthropometric factors present at a young age act
throughout life [18].
It is well known that reproductive or hormonal factors have an effect
on breast cancer development and it has been hypothesized that they
similarily effect risks associated with dense breasts, but studies
focusing on biologic mechanisms are limited [19]. One possible me-
chanism is that breast glandular tissue is overwhelmingly concentrated
in the dense areas [19,20], which is correlated to the “estrogen augmen-
tation by progesterone” hypothesis of breast cancer, which states that
longer exposure to estrogen and progesterone may induce breast epit-
helial cell proliferation [21]. Ethnicity also has been suggested as a
factor associated with breast density [22]. It has been proposed that cu-
mulative exposure to inherited and environmental factors affect breast
density and breast cancer risk throughout life [5,12].
The proportion of dense breasts found in 40-49 year old women in
New Hampshire, USA was 48% [15], whereas it was 68.8% in our study.
Although a “chance effect” is not totally excluded, a high proportion (60-
70%) of dense breasts has been consistently reported among Korean
women of young age [23,24]. Acculturation, including a higher level of
education, lower age at menarche, strong family history of breast cancer,
less parity and late child bearing may have increased breast density in
young ages in Koreans [25]. More studies are warranted to reveal the
role of ethnicity in relation to breast density and cancer, including
studies on the effects of breast size and genetic interaction [20,22].
One limitation of our study is the relatively small number of
subjects, which may have reduced study power, especially after strati-
fying our analysis by menopausal status. However, the reason why we
have produced an adjusted odds ratio, by menopausal status, was to
check for any possible relationship in each strata. A second limitation is
that we dichotomised breast density into two groups using the BI-
RADS system, resulting in detailed information being omitted. Also,
BI-RADS scores are a qualitative measurement of breast density, so a
precise, quantitative estimation was impossible. 
The strength of our study is that it included various variables,
including age at menarche, hormone replacement therapy and oral
contraceptive use, which may contribute to the current knowledge re-
garding the association between hormonal factors and breast density.
In summary, as in previous studies conducted in Western countries,
younger age, lower BMI, lower parity, and premenopausal status were
significantly associated with dense breasts in Korea. Further studies on the
effects of age at menarche, hormone replacement therapy, oral contracep-
tive use, on breast density, using a larger Asian population are needed.
C o n c l u s i o n
It has been suggested that dense breasts, as categorized by mammo-
graphy, are related to other risk factors for breast cancer, but contro-
versy still remains. In our study, compared to fatty breasts, dense breast
women were younger, premenopausal, nulliparous and had a lower
body mass index. Factors associated with dense breasts in our study are
indicators of higher exposure to estrogen and progesterone, which are
also risk factors for breast cancer. Our findings may significantly add to
the present knowledge on the association between hormonal factors
and breast density, especially for the Asians who have highly wester-
nized lifestyles which may result in increased incidence of and mor-
tality from breast cancer. 
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